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Accepted 20 March 2016Hemangioblastoma is a rare, benign and slow-growing tumor of uncertain histogenesis. It constitutes roughly 1%
to 2% of all intracranial tumors and most commonly arises in the posterior cranial fossa: more than 80% of
hemangioblastomas are located in the cerebellar hemispheres, the remaining cases lie in the vermis, brainstem
and spinal cord. In about 20% of the cases hemangioblastomas are associated with the hereditary disorder
known as Von Hippel-Lindau disease (VHL). Usually, hemangioblastomas presents with symptoms of increased
intracranial pressure and focal neurological symptoms, which depend on the tumor location. Solitary intraven-
tricular hemangioblastomas are exceptionally rare, only two documented cases of fourth ventricular tumors
have been reported so far, one with an association of phaeochromocytoma and renal medullary ﬁbroma and
the other as solitary fourth ventricular tumor, here we describe a case with solitary fourth ventricular
hemangioblastoma which was completely excised. A thorough generalised survey with both clinical and radio-
logical methods revealed that this case was a sporadic isolated case of hemangioblastoma in the fourth ventricle.
© 2016 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Case report
A 38-year-old man was admitted to our hospital with 2 months his-
tory of headache and swaying to the left. The patientwas in good health,
prior to this illness. On examination, he had left sided cerebellar signs of
dysmetria and dysdiadochokinesia, with other systemic examination
including ophthalmological and otological evaluation were found to
be normal.
A laboratory investigation revealed a hemoglobin level of 14.3 g/dL
and a hematocrit of 35.3%. None of his relatives had any relevant illness
or any lesion of the VHL disease.
An MRI was performed and revealed heterogeneously hypo-
isointense T1-weighted images and hyperintense T2-weighted images
with vascular signal voids with cystic areas not suppressed on FLAIR
images. A gadolinium-enhanced T1-weighted MRI demonstrated a
solitary, lobulated intraventricularmass with intense contrast enhance-
ment and intrinsic ﬂow voidswith an increase in rCBV of approximately
N7 times normal brain tissuemeasuring 3 cm in diameter, located at the
roof fourth ventricle causing upstream hydrocephalus and dilatation of
bilateral lateral ventricles (Fig. 1A–F).
Theseﬁndingsweresuggestiveof an intraventricularhemangioblastoma,
however considering its unusual location in the roof of fourth ventricle
diagnostic discrimination had to be exercised, with other hypervasculary, Government Medical College,
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an).
pen access article under the CC BY-Nmasses such as ependymoma, meningioma, metastatic renal cell carci-
noma and hemangiopericytoma.
A thorough search for evidence of other lesions elsewhere in the
body was performed by subjecting him to whole spine MRI which was
found to be normal and also USG of Abdomen & Pelvis revealed no asso-
ciated lesions. Complementary biochemical study of Urine VMA was
performed which was – 6.2 ng% well under the normal b13 ng% refer-
ence lab range.
The patient underwent a Midline suboccipital craniectomy + C1
arch excision + Telovelar approach + total resection of fourth ventric-
ular tumor.
Greyish red well deﬁned highly vascular lesion with sinusoids inter-
spersed between ﬁrm ﬁbrous tissue and vessels, purely fourth ventricu-
lar lesion arising from the roof of the fourth ventricle predominantly
from the superior medullary velum and slender attachment to the infe-
rior medullary velum, extending superiorly up to the aqueductal region
and extending just beyond the foramen of Magendie inferiorly in the
midline, with inferolateral extension into the right foramen of Luschka
with no calciﬁcations/cystic change.
The histologic examination of the tumor specimens revealed a
vasoformative neoplasm with thin walled dilated vascular channels
with signiﬁcant nuclear atypia but no mitoses.
Inhibin A - positive
CD10/GFAP/MIB1/synaptophysin – negative
HemangioblastomaWHO Grade I (Fig. 2A, B, C).
After threemonths, there is no remaining residual tumormass in the
fourth ventricle on a follow-up MRI (Fig. 3).C-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Post-contrast axial - Intense contrast enhancement. A. Heterogeneous mixed solid
cystic lesion 3 × 3.3 × 3.7 enlarging fourth ventricle with solid areas located
posteroinferiorly and cystic areas anterosuperiorly with solid areas heterogeneously
hypo on T1. B. Sag plain T2 - Arising from roof of fourth ventricle with splaying of
superior and middle cerebellar peduncle and anterior displacement of brainstem with
compression of prepontine perimesencephalic and cp angle cisterns. C. Post-contrast
axial - Intense contrast enhancement. D. Post-contrast sag - Intense contrast
enhancement with ﬂow voids. E, F. T2W1 & post-contrast images showing the intra
fourth ventricular location of tumor with resultant upstream hydrocephalus causing
dilatation of bilateral lateral ventricles.
Fig. 2. High power: Proliferative vessels with endothelium, reticulin rich stroma with
vacuolated cells and moderate nuclear atypia. A. Scanner view: Gliotic cerebellar folia
with tumor. B. Low power: Vascular tumor with cells in between vessels. C. High power:
Proliferative vessels with endothelium, reticulin rich stroma with vacuolated cells and
moderate nuclear atypia.
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Hemangioblastomas are benign vascular tumors of with an uncer-
tain origin and consist of three types of cells: endothelial cells, pericytes,
and stromal cells [3]. Further, hemangioblastomas are the most com-
mon primary intra-axial tumor in the adult posterior fossa and account
for 1–2% of all intracranial tumors. They may occur sporadically or as
part of von Hippel-Lindau disease and are a component of the von
Hippel-Lindau syndrome in 30% of cases [1,2].
The sitemost frequently affected by a hemangioblastoma is the pos-
terior fossa with the cerebellar hemispheres (80–85%), followed by the
spinal cord and brainstem. Supratentorial hemangioblastomas are rare,
accounting for only 4% of cases in patients with sporadic disease and
13% for VHL disease [4].
Hemangioblastomas are usually found in young adults, with the
meanpatient age at presentation inmost series being the third or fourth
decade of life (3). Approximately 80% of these tumors arise sporadically.Moreover, 70% of infratentorial hemangioblastomas and 49% of
supratentorial hemangioblastomas are associated with cysts [1,5].
This patient on presentation with early morning headache which
was suggestive of raised intracranial pressure with left sided dysmetria
and dysdiadochokinesia onMRI evaluation revealed an intra fourth ven-
tricular lesion with upstream hydrocephalus causing dilatation of both
Fig. 3. Post-op view with total excision of tumor.
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lesions in the cerebellum or by lesions in the proprioceptive nerves
that lead to the cerebellum that coordinate visual, spatial and other sen-
sory information withmotor control [7]. Damage to these afferent cere-
bellar pathways of proprioceptive nerves due to hydrocephalus could
have resulted in a left sided dysmetria and compression on cerebellar
hemisphere and deep nuclei resulting in dysdiadochokinesia, which
was promptly relieved after surgery.
Hemangioblastomas can be divided into four groups according to
the cystic component: simple cystic, macrocystic, solid, and microcystic
solid types [5].
Polycythemia can be detected in 10–50% of patients with
infratentorial hemangioblastoma, but has been rarely reported in pa-
tients with supratentorial hemangioblastoma [6].
The neuroradiological features of infratentorial hemangioblastomas
have been well documented. On CT, the cyst ﬂuid has a higher density
than that of CSF. Moreover, solid tumors and peripheral pial-based
mural nodules of cystic tumors are isodense with brain tissue and
show marked homogenous contrast enhancement. Calciﬁcation and
surrounding edema are an uncommon ﬁnding. The solid part of the
tumor is usually hypointense or isointense on a T1-weighted MRI. The
solid part shows diffuse enhancement with contrast medium and the
cystic part is hyperintense on T2-weighted images.
Total extirpation of the tumor prevents recurrence and postopera-
tive hemorrhage. Radiotherapy is an alternative or adjuvant therapy
for multiple, subtotally resected and recurrent cases.
Tumors arising from the ventricular wall are usually ependymomas,
subependymomas, and subependymal giant cell astrocytomas.
Hemangioblastoma in fourth ventricle is very rare and further research
into the variable expressivity and penetrance of respective genetic mu-
tations may help establish the pathogenesis in sporadic forms of isolat-
ed fourth ventricular hemangioblastomas. Although cerebellar
hemangioblastomas are found commonly the intraventricular occur-
rence (fourth ventricle), could be one of the unique and remote expres-
sion of this disease, and maybe considered, a differential in tumors
arising from the fourth ventricle.References
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